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Tab.1 The detecting method of chemical contaminants in oyster

75 9% Chemical contaminants K2 J5 7% Detecting method
ot ph GB 5009. 12—2010 £ % 2 E ZARE £/ AT IE

H GB 5009. 12—2010 National food safety standard Determination of lead in foods
45 Cd GB 5009. 15—2014 it 22 42 E G brifE 12l vh s il .8

W GB 5009. 15—2014 National food safety standard Determination of cadmium in foods
#l Cu GB/T 5009. 13—2003 £ Fh 4 14 72

GB/T 5009. 13—2003 Determination of copper in foods

GB/T 5009. 11—2003 £ i v St K ToHLAH (1470
GB/T 5009. 11—2003 Determination of total arsenic and abio-arsenic in foods

GB/T 5009. 17—2003 £x it 6 R S A HLR 10 2
GB/T 5009. 17—2003 Determination of total mercury and organic-mercury in foods

GB/T 5009. 19—2008 & it A LK 5 2 410 5k B BERO T E
GB/T 5009. 19—2008 Determination of organochlorine pesticide multiresiduesin foods

GB/T5009. 190—2014 £ i % 4 E FEARME £ bk T 7n M 2 5UEOR & Bt il 5
LR PCBs GB/T5009. 190—2014 National food safety standard Determination of
indicator polychlorinated biphenyls in foods

SC/T 3042—2008 7K™ it 16 R HIF SRR E AR (3% - Bk
Z I35 4% PAHs SC/T 3042—2008 Determination of specified sixteen polycyclic aromatic
hydrocarbons in aquatic products by gas chromatography-mass spectrum

JCHLAH Inorganic arsenic

H 37K Methylmercury

IR, Wi HCB, DDT

R2 BERMHBEMERET(CSF)MSEFE(RD)

Tab.2 Cancer slope factors ( CSF) and reference doses ( RfD) of chemical contaminants

VSR SRR T/ ( kg - day/mg) SH AR [mg/ (day - kg) |
Cheml(_dl name Cancer slope factor Reference dose
# Pb NA® 7.1x107*
f# Cd NA® 1.0x10 7%
i Cu NA® 0.16"
JEHLAH Inorganic arsenic 1.5% 3.0x10"*
H %7k Methylmercury NA® 7.1x107%
7N757% HCB 1.6 5.0x107*
J#i% & DDT 0.34° 1.0x10°%
LI PCBs 2.0" 2x10°%
P Anthracene k3 0.3*
y B
7S ¢ B Fluoranthene 4.0x107"*
;; % Fluorene 4.0x10"2%
£ Pyrene 3.0x10°>

T “NA"FOR AR AT RUE s a . REPRBLRIPE (EPA) R B L85 fi%é’fi(mls)*E’Jﬁt#ﬁ?&ﬂ?l?(CSF)ﬂ%%ﬁUE(RfD):b- LS
FTAALU(WHO) WU H AV R 5 oo GB2763 2014 (% 4 ZARIME £ b PR 258 K9k B k) 34k iy ADI

Note: “NA”indictes that value was not available; a. US Environmental Protection Agency Integrated Risk Information System (IRIS) oral cancer
slope factor or oral RfD; b. World Health Organization( WHO ) recommended acceptable daily intake!'3) . ; ¢ . GB2763 - 2014 National food safety
standard Maximum residue limits for pesticides in food provided ADI

R3 SHFREZHESWNBERZEETF(CSF)
Tab.3 Cancer solpe facetor ( CSF) of the PAHs components

G W24 TR BUBRPER T/ (kg - day/mg) AL/ BN FUERPERE T/ (kg - day/mg)
Chemical name Cancer slope factors Chemical name Cancer slope factors

Z% Naphthalene 7.3%x1073 Z3f (a) B Benz[ a ] anthracene 7.3x10"!

J& M5 Acenaphthylene 7.3%x1073 jiti Chrysene 7.3 %1072

J& Acenaphthene 7.3x1073 31 (b) 9B Benzo[ b ] fluoranthene 7.3x107!

% Fluorene 7.3x1073 Z3f (k) 5B Benzo[ k] fluoranthene 7.3%x107!

3E Phenanthrene 7.3%x1073 K3t (a) EE Benzo[ a]pyrene 7.3

B Anthracene 7.3 x107?2 “ 3 a, h]JE DiBenz[ a,h ] anthracene 36.5

¢ Fluoranthene 7.3%x1073 #Itlg, h, i] 4t Benzo| g, h i ] perylene 7.3%x102

£ Pyrene 7.3x1073 Bigf(1, 2, 3-cd) £ Indeno[ 1,2 ,3-cd ] pyrene 7.3x107!

http: //www. shhydxxb. com



924 (SR (T E NI S S 1 26 45

2 #iREIE

2.1 dEBUEEREXK T
2.1.1  BEENFETHE 5

i A ) A YT 22 Al 7 BT R A 4 A WA R
RZE R W 4 TR S, AR 2 KI5 RYINS
R, 1% (1) XA RN FHE(MOE) 25 L I
F6o B H VL TCHLER HIER SIS/ DDT
ZRAWIRMZ IR TF R0 4 T2 7 1 2 58 71 AHH
TE1.00 x107° ~0. 111 Z ], B/NF 1, DL e
Ve) g T VA A 05 % T % 00 1 I S0 £ R XL A W]
B N HWE a2 05 R S R T
60% A SR 45 SR /N T4 0 B, AR A e 5 T A
HA(WHO) HETE , 78 RS PPAL IR, X R A
HHY BRIRE i I 43 SR FETRG I B O B EA 75 3
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B = 2 PR~ g L JEOKR BT MOE R AH X 482
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H RS, A PN 5 S AR v A R B A
FRT B SR A A P R B 2
4.58 ~47.1 mg/kg Z ], b H A JLFh 4 )8 o K
o ~2 DGR K, TR AR AR, A
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Fig. 2 The average MOE of chemical
contaminants in oyster along the southern
coast of Fujian province in China
LA 2055 345 4. HEESR 5. JCHLE; 6. ZEUER; 7.
NN 8T R 9. 455 100 B 1138 12,8
1. Pb; 2. Cd; 3. Cu; 4. Methylmercury; 5. Inorganic arsenic;
6. PCBs; 7. HCB; 8. DDT; 9. Fluorene; 10. Anthracene; 11.

Fluoranthene; 12. Pyrene
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Tab.4 The average concentration of chemical contaminants in oyster
N 1% 72 CHLA N N NN
P w0 W B wwe U s oon
Site S;Zcies Bk /kg) /kg) /kg / (me/kg) Inorganic /(me/ke) /(me/ke) /(me/ke)
: s DDT
Number b cd Co Methylmercury arsonic PCBs HCB
-
1 (ALY, n=5 8.10x1072 0.480 46.2  5.56x1072  8.40x1072 5.80x107* 1.95x107* 5.40x107*
(Ostrea cucullata)
e E
2 AL n=2 4.45x10"% 0.270 15.6 0.168 7.00x107°  6.45x107*  6.05x107°  6.75x107*
(Ostrea cucullata)
=
3 fHIRALA; n=2 0.115 0.400 40.6 0.105 6.50x107%  7.09x10™* 4.60x107® 5.44x107*
(Ostrea cucullata)
4 ﬂ‘fﬂﬂ?ﬁ n=>5 0.110 0.264 23.8 9.78x1072  7.00x107% 2.40x1073 2.17x10™* 7.39x107*
(Crassostrea gigas)
e =,
5 i n=9 0.124 0.311 2.8 4.57x1072 8.4x107°  1.09x1073  2.09x10™* 9.43x107*
(Ostrea cucullata)
NZPEA
6 ,j(%ﬁwj n=3 4.33x1072 0.115 26.2 0.141 7.33x1073  9.37x107°  1.16x1073  4.80x10~*
(Crassostrea gigas)
ﬁﬂﬁ% ., n=4 7.98x10°% 0.180 13.8 0.153 6.25x107  7.07x107°  1.09x1073 1.60x107*
( Crassostrea rivularis)
B =
8 fHIRALA; n=6 0.308 0.418 2.4 460x1072 6.75x1073  1.36x1073  6.20x10™*  2.33x1073
(Ostrea cucullata)
R - i
9 fEHRELT n=6 0.253 0.472 47.1  2.80x1072 8.17x1073 2.33x10™* 1.09x107™* 6.30x10"*
(Ostrea cucullata)
10 ﬂ‘(ﬂi@f n=3 7.47x107% 0.207 9.77 0.222 8.00x1073  8.34x107° 58x107° 5.41x107*
(Crassostrea gigas)
=)
11 fRIRALAS n=2 0.130 0.500 13.1 0.131 8.10x1073  5.90x107° 3.06x10™° 5.16x107*
(Ostrea cucullata)
Bt i
12 i n=6 0.130 0.370  46.6 0.153 1.22x1072  3.63x10™* 4.15x107>  9.23x107*
(Ostrea cucullata)
13 jt%ﬁmﬁ n=2 0.180 0.260 4.58 6.35x1072 7.50x1073  3.99x107* 3.96x107° 8.15x107*
(Crassostrea gigas)
14 j($ﬁ&‘*ﬂ5 n=>5 0.232 0.296 8.32 0.254 8.60x1073  1.80x10™* 1.61x107> 1.23x1073
( Crassostrea gigas)
15 ﬂ‘{#ﬂ?ﬁ n=5 0.158 0.294  8.09 0.299 9.20x107%  4.31x10™*  1.06x10™° 1.92x1073
(Crassostrea gigas)
=]
16 (LY n=2 0.205 0.740 328 8.95x1072  1.05x107%2 5.03x10™* 1.48x10™* 1.03x107?
(Ostrea cucullata)
16 ityjﬁmﬁ n=3 0.150 0.257 5.55 0.19%0 9.67x107°  6.77x107*  6.69x107> 7.63x107*
(Crassostrea gigas)
17 ,j(%#i% n=6 0.173 0.283 8.78 0.228 8.33x107%  1.71x107* 4.75x10™* 1.56x1073
(Crassostrea gigas)
-
17 fRIRALY; n=2 0.180 0.287 562 537x107%2 9.00x1073 8.10x107° 1.33x1073  1.58x1073
(Ostrea cucullata)
18 jt%mt% n=9 0.176 0.194 5.30 0.117 7.44%x107°  1.24x107*  4.53x107*  7.68x107*
(Crassostrea gigas)
19 j@ﬁémﬁ n=4 0.203 0.470  7.36 0.423 8.00x1073  2.26x10™*  1.79x107>  2.94x107*
( Crassostrea gigas)
20 j(%#wﬁ n=9 0.186 0.380 7.45 0.406 7.56x107°  4.64x107*  1.53x107*  2.89x107*
(Crassostrea gigas)
1=
21 (LY n=4 0.148 0.405 10.1 0.133 1.2x1072  1.37x107*  4.66x107* 7.61 x107*
(Ostrea cucullata)
2 ﬂ#*ﬂf n=3 0.180 0.277 5.84 0.602 6.00x107%  2.06x107* 5.65x107° 2.72x107*
(Crassostrea gigas)
SEHIE Average 0.153 0.338 20.3 0.175 8.17x1073  4.68x107* 2.89x10°* 8.46x107*
F g
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Tab. 5 The average concentration of the PAHs components in oyster
e N, % il E[B J3 P t®
il . RO (k) /() /(mgke) (k) /(mg/ke) /()
Naphthalene Fluorene  Phenanthrene  Anthracene  Fluoranthene Pyrene
1 REE 15 ( Ostrea cucullata) n=5 5.92x10"° 1.20x107% 3.22x10"? KK 3.49x107° 4.97x1073
2 {4 WE 415 ( Ostrea cucullata) n=2 3.85x107% 2.38x107% 2.60x10 3 FAH 2.80x107% 5.32x1073
3 {1 415 ( Ostrea cucullata) n=2  7.35x107° 1.82x107% 2.10x1073 KEH 2.99x107% 2.77x1073
4 REVERE ( Crassostrea gigas) n=5 6.21x1073 9.14x107* 4.19x1073 KEH 3.10x1073 5.54x1073
5 {8 WE 415 ( Ostrea cucullata) n=9 6.39x1073 1.32x107% 3.76x1073 A 2.79 x107% 6.24 x1073
6 KFFEEEW ( Crassostrea gigas) n=3 4.73x107% 1.29x107* 3.10x107? R 3.60x107% 4.19x1073
7 JE VLM ( Crassostrea rivularis ) n=4 3.27x1073 5.49x10™* 5.24x1073 1.07x10"3 2.65x10°% 5.81x1073
8 B 15 ( Ostrea cucullata) n=6 5.66x107° 1.86x107% 3.75x1073 Ak 1.71 x107% 4.52x10 73
9 {4 WE 415 ( Ostrea cucullata) n=6 4.00x1073 1.86x107% 2.34x1073 A 3.38 x107% 3.53x1073
10 KOEVEHWG ( Crassostrea gigas) n=3 2.00x107% 1.16x107% 5.43x107* ARKEH 2.87x107% 7.96 %1073
11 {4 NEHA ( Ostrea cucullata) n=2 2.81x107% 2.32x107% 4.95x1073 AKH  3.25x107% 9.74x1073
12 B4 W5 ( Ostrea cucullata) n=6 3.53x1073 2.19x107% 6.00x1073 1.34x107* 3.49x1073 9.28 x10~3
13 KOEVEHWG ( Crassostrea gigas) n=2 3.94x107% 2.87x107% 3.55x1073 A 2.76 x107% 2.32x1073
14 KOEVEHWG ( Crassostrea gigas) n=5  4.69x107% 1.33x107% 2.91x107? A 2.09x107% 3.70x1073
15 KFEEEHWE ( Crassostrea gigas) n=5 3.00x1073 1.84x107% 6.63x1073 K 3.56x1073 1.00 x10 72
16 T4 W5 ( Ostrea cucullata) n=2 7.30x1073 1.58x107% 2.98 x1073 AR 1.98x107% 5.22x1073
16 KOFVEHWG ( Crassostrea gigas) n=3 2.87x107% 1.29x107% 3.75x1073 R 2.12x107% 4.62x1073
17 KFVEHWG ( Crassostrea gigas) n=6 4.62x107% 1.94x10"* 5.98 x10 3 A 3.42x107% 5.54 %1073
17 T 445 ( Ostrea cucullata) n=2  6.05x107% 1.65x107* 3.08x1073 1.14x1073 4.59x107% 2.78 x10 3
18 AOEVEH WG ( Crassostrea gigas) n=9 3.212x107% 1.38x107% 4.78 x1073 A 2.42x107% 6.77 x1073
19 KFVE4LME ( Crassostrea gigas) n=4 6.18x107% 8.51x107* 5.67x107% 1.90x107% 3.56x107% 9.96 x10 73
20 KPR ( Crassostrea gigas) n=9 4.48x107% 1.12x1073 4.14x107° 1.24x107% 3.04x107% 5.82x1073
21 B4 W5 ( Ostrea cucullata) n=4 4.54x1073 2.34x107% 4.56x1073 AR 2.69x107% 6.24x1073
22 ROEPEH ( Crassostrea gigas) n=3 7.86x107% 2.78x107% 4.98 x1073 A 3.44x107% 8.34x1073
SI4E Average 4.77x107% 1.66 %107 4.15x107% 1.07x107% 2.99x1073 5.88x1073

T A RE S PSR OE I () Bt I (0) SE R (B) 98 HIF () B =8 [a, W] H g, b, 1] JERIEIIE(L, 2, 3-

ed) FERIARKI

Note ; Acenaphthylene, Acenaphthene, Benz[ a ] anthracene, Chrysene, Benzo [ b | fluoranthene, Benzo [ k | fluoranthene, Benzo [ a ] pyrene,

DiBenz[ a,h ] anthracene, Benzo[ g,h,i]perylene, Indeno[ 1,2,3-cd | pyrene were not detected in oyster samples
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Tab. 6 The MOE of chemical contaminants in oyster
. - R ¥ - .
Wit W ot i g TER R gemer oo e % # st %
Site Species Pb Cd Cu ) &a PCBs HCB DDT Fluorene  Anthracene  Fluoranthene ~ Pyrene
mercury arsenic
1 fiiALA 3.20x10-2  0.135  8.12x10-2 2.20x10 -2 -3 -3 -5 -5 -69.3 -7 -5 -5
(Ostrea cucudlata) 320X . .12 % 20102 7.86x10 -3 8.15x10-3 1.09x10 =5 1.52x10 -5 8.40x10 -6 9.36x10 -7 2.46x10 =5 4.65x 10
2 FBRELA 1.76x10-2  0.107  2.73x10-2 6.63x10-2 6.55x10-3 9.04x10 -3 3.39x10 -6 1.90x10 -5 1.67x10-5 9.36x10~7 1.97x10~5 4.98 x10 =5
(Os”ea cucullum) . X . . X . X . X - . X ~ .39 X . X > . X > . X . X - . X -
3 FBRLY 4.54%x10-2  0.112  7.13x10-2 4.15x10-2 6.08x10-3 9.95x10-3 2.58x10-7 1.53x10-5 1.27x10-5 9.36x10-7 2.09x10~5 2.60x10 -5
3 (Ostrea cucullata) * X . 13 % 15 % . 08 x .95 x .58 x 1 .53 x 2 1.27Tx .36 x .09 x .60 x
o e
4 (er;i::zjigzm) 4.37x10-2  0.14  4.17x10-2 3.87x10-2 6.55x10-3 3.37x10-2 1.22x10-5 2.07x10-5 6.41x10-6 9.36x10-7 2.17x10-5 5.18 x10 -5
5 feiRt i -2 -2 -2 -2 -3 -2 -5 -5 -6 -7 -5 -5
(Ostrea cuculatay +92X107% 8.73x1072 7.50x10~2 1.81x102 7.90x10 =3 1.53x1072 1171075 2.65x1075 9.23x106 9.36x10~7 1.96x1073 5.84x10
6 ({rfifﬂgm 1.71x10-2 3.22x10-2 4.60x10-2 5.58x10-2 6.86x10-3 1.32x10-3 6.51x10~5 1.35x10-5 9.08x10-6 9.36x10-7 2.53x10-5 3.91x10 -5
JVTAL G 2 ) 2 -2 -3 -4 -5 -6 -6 -6 -5 -5
7. S 13.15x1072 7.12x10-2 2.42x10-2 6.06x10-2 5.85x10-3 9.93x10 4 6.14x10 -5 4.50x10 -6 3.85x10-6 1.00x10 -6 1.86x10~5 5.43 x10 -
(Crassostrea rivularis)
TR -2 -2 -3 -2 -5 -5 -5 -7 -5 -5
8 0.122 0.117  7.45x10-2 1.82x10-2 6.32x10-3 1.91x10-2 3.48x10-5 6.51x10-5 1.31x10-5 9.36x10-7 1.19x10-5 4.23x10
( Ostrea cucullata)
ARG
9 0.100 0.187  8.27x10-2 1.11x10-2 7.65x10-3 3.27x10-3 6.16x10-6 1.77x10-5 1.30x10-5 9.36x10-7 2.37x10-5 3.30x10 -5
( Ostrea cucullata)
SZPEN =
10 ((rjf;fﬁi%m) 2.95x10-2 5.80x10-2 1.71x10-2 8.77x10-2 7.49x10-3 1.17x10-3 3.28x10-7 1.52x10~5 8.13x10-6 9.36x10~7 2.02x10~5 7.45x10 =5
TR -2 ) -2 -3 -5 -6 -5 -5 -7 -5 -5
11 (Ostrea cucullara) > 14X 10 0.198  2.29x10-2 5.18x10-2 7.49x10-3 8.28x10-5 1.72x10-6 1.44x10-5 1.62x10-5 9.36x10-7 2.28x10-5 9.11 x10
TR -2 -2 -2 -3 -3 - -5 -5 - -5 -5
12 5.14 %10 0.104  8.18x10-2 6.05x10-2 1.14x10-3 5.10x10-3 2.32x10-6 2.59x10-5 1.54x10-5 1.25x10-6 2.45x10-5 8.69 x10 =3

( Ostrea cucullata)

KT 7

3. . 7.12x10-2 0.103 8.01x10-3 2.51x10-2 7.02x10-3 5.61 x10-3 2.22x10-6 2.29x10~5 2.01 x10~-5 9.36x10-7 1.94x10-5 2.16x10 -5
( Crassostrea gigas)
o e
14 }\:Fh‘*i@ﬁ 9.18x10-2 0.117 1.46 x10 =2 0.100 8.05x10-3 2.53x10-3 9.03x10-7 3.44x10-5 9.35x10-6 9.36x10-7 1.47x10-5 3.45x10 -5
( Crassostrea gigas)
ST
150 NPT 1072 8.26%1072 142x102 0.8 8.61x10-3 6.05x10-3 5.98x10-7 5.39x10-5 1.28x10-5 9.36x10~7 250105 9.39x10-5
(Crassostrea gigas)
TR -2 -2 -2 -3 -3 -6 -5 -5 -7 -5 -5
16 8.11x10 0.208 5.75 %10 3.54x10-2 9.83x10-3 7.07 x10 8.32x10-6 2.90 x10 1.11x10 7> 9.36 x10 1.39x10 > 4.88x10
( Ostrea cucullata)
16 AH-RA 5.93x10-2 7.21x10-2 9.74x10-2 7.52x10-2 9.05x10-3 9.50x10-3 3.76x10 -6 2.14x10-5 9.06x10-6 9.36x10~-7 1.48x10~-5 4.32x10 -5

( Crassostrea gigas)

KPP

17 : 6.86x10-2 7.96x10-2 1.54x10-2 9.00x10-2 7.80x10 -3 2.40x10-3 2.66x10-5 4.38x10-5 1.36x10-5 9.36x10~-7 2.40x10-5 5.18 x10 -5
( Crassostrea gigas)
7 RE a7 oy ) 2 _2 _3 -3 _s5 -5 -5 -6 -5 -5
7.12x10-2 8.05x10-2 9.87x10-2 2.12x10-2 8.42x10-3 1.14x10-3 7.49x10-5 4.43x10-5 1.15x10-5 1.06x10-6 3.23x10-5 2.60x 10
( Ostrea cucullata)
SZPEN =
18 tﬂﬂi% 6.94x10-2 5.46x10-2 9.30x10-2 4.61x10-2 6.97x10-3 1.73x10-3 2.54x10=5 2.15x10-5 9.69x10 -6 9.36x10 -7 1.70x10 =5 6.34x10 -5
(Crassostrea gigas)
19 ,j@F#ﬁ% 8.01x10-2  0.132  1.29x10-2  0.167  7.49x10-3 3.17x10-3 1.00x10 -6 8.27x10-6 5.97x10-6 1.77x10-6 2.50x10 -5 9.32x10 -5
(Crassostrea gigas)
20 ,kTﬁﬂwfj 7.34x10-2  0.150  1.31x10-2  0.160  7.07x10-3 6.5x10-3 8.63x10-6 8.12x10-6 7.84x10-6 1.15x10-6 2.13x10~5 5.44x10 -5
(Crassostrea gigas)
AR
21 5.83x10-2  0.160  1.77x10-2 5.26x10-2 9.59x10-3 1.92x10-3 2.61x10-5 2.13x10-5 1.64x10-5 9.36x10-7 1.88x10-5 5.84 x10 -5
( Ostrea cucullata)
SZPEN
2 tﬁﬂﬂﬁ 7.12x10-2 0109  1.02x10-2  0.238  5.62x10-3 2.89x10-3 3.17x10-7 7.63x10-6 1.94x10-5 9.36x10-7 2.41 x10-5 7.81 x10 -5
( Crassostrea gigas)
T 10-2  0.111 10-2 6 10-2 7.64x10-3 6.57x10-3 1.62x10-5 2.37x10-5 1.16x10-5 1 10-6 2.10x10-5 5.51x10 -5
Average 6.04 x10 . 3.56 x10 .93 x 10 7.64 x10 6.57 x10 .62 x10 .37 x10 .16 x10 .00x10 .10 x 10 5.51x10

A Ao b A ) g AN [ T ol 05 1 A A B
o8 ik FRE XIS 32 22 1A 1) MOE {RL (&1 4) Al - 4 e
AN [RS8 4 A S A 8 e B XU 7 e
1 (VR 5 BT 10 9 Sk b 0 B3k PP B 9K 1) MOE {EL A%
THABIFIL SN, By A L HR | TC LA I 22 SR 5
MOE {E{ATH5 i 5 15 JH 7 3 5 mp FH B 5k MOE
B2 ey, AN 22 IR MOE {E W S IR T oA 7 3k 5
RN TS G FP T A L BRSO 9 MOE {ELAHE
JCHLE A PCBs 1) MOE {ELAHIE . B L 18 g 57
FEAT ST PN 15 Qe 1 B0 e B XU S BRI 1] Vg

Sy, TN IR RS AR Sy o W XS B
(14 SR B T I Ak T o B PP s e W e R, UK
PRI AR R R pH S HUE N R A A &
(AR BRI o RIS ey i) 237 A b ) A
YU E A 2 R 5 Y W e 4 5 v 14 o 4
RREE DRI, AN VS s P4 7 Y e 7K
Fg2ES, 2 N RIS ERINER
AU M X 1 12 519 520 57
21 S LAY, 7250 F 5 A M9 A #EATPIUCK
o 4 ANl AL W 1A A B 1 22 SR 5 A e 2
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TEES, BHFEF S A) &L B FE 9 H) ki
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PR P22 S R N, 2 A 5 A i i AR
HEFIZE, 3R b A 22 R K A R D5 TR K
ASRFE X, 3 BOFRFH D 7K R A e 5 T o [
R, DR R KA g AL S B0 B X T K 4 B
AR, AReHR 32 2R B R T 05 % 4 1) RV 24
WORZ 22 5 RN BR T T S AR, 1
JK R AR AR S 2 SRR A LR RO, 5
SO A BB T 2 UK BT R AN E R
b Ak T P R U, TG 2 e, Bk A g A | B
HER G PR R 22 4, JE 1 B2 AEG, 2k 005 B 4 1 iR
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Fig.3 The percentage of PCBs
components in oyster along the southern

coast of Fujian province in China
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Fig. 4 The MOE of primary chemical
contaminants in oyster at different sea area
LS 2,485 3. 4 4. AR 5. JCHLE; 6. Z25IAR
1. Pb; 2. Cd; 3. Cu; 4. Methylmercury; 5. Inorganic arsenic;
6. PCBs
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a7k SRS SIS L) AN SRt RER L7/ K DR o v ]
20 N AVAWANN R RL N B3 o S
FH(2) A1 (3) 2153 A&7 B W i B XURS: 45
B S Bom KT8 4R R T, 205k
I3 RERT 60% FOATE it AGr 0 235 2R /N T A6 BR , i
W JE I (a) B i IRTIF(0) DERE RTF (k) 98
B (a) B " La, W] EFFLg, b, i]
AEREIIF (1, 2, 3-cd) BEAF RSG5 R IGML T 7k
FrIBR ARG WHO A HEL , 70 KU DAk 3155
S BISR ARSI BR AN O AT . SRR
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A A B0 KU 15 5 Ry 7E2. 88 X 107 ~
3.16 x 10 7° Z [, 5 A 3 vl $2 32 WU K7 1 x
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Fig. 5 The percentage of chemical
contaminants R; in oyster along the southern
coast of Fujian province in China
L JGHLm s 2. 2 3. 75757 4. THIE S ; 5. ZH 05k
1. Inorganic arsenic; 2. PCBs; 3. HCB; 4. DDT; 5. PAHs
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M R I L W A5 T R BUE R R BT BUR R RIS R Fr AEA LTS B
di EEBIE (LS ), JOHLER 5 e ik 86% , HAILAS AP 25 SUBAR (14 0088 XU i BIORH X 5 sy , d 1o 7
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Tab.7 The carcinogenic risk indexes of oyster

. TCHLH A e iga . Hom B BUE X
Wi A JEO g soox B SRR ZRHE el e
Site Species & . PCBs HCB DDT PAHs* PAHs" a b
Arsenic Ry Roe
i =] :
1 (L3 3.54x107% 3.25x1077 8.74x107% 5.15x107°% 4.98 x107% 2.62x107°5 4.05x107% 3.02 x1073
( Ostrea cucullata)
121
2 Lk 2.95x107% 3.61x1077 2.71x107% 6.45x107% 5.52x107% 2.61 x107° 3.46 x107° 2.95 x107>
( Ostrea cucullata)
Nt hiE
3 FERAL 5 2.74%x107° 3.98x1077 2.06x107° 5.19x10% 4.61 x107% 2.61 x107> 3.24x107° 2.93 x107>
(Ostrea cucullata)
4 xqﬁﬂim 2.95x107° 1.34x1077 9.73x107% 7.05x107% 5.21 x107% 2.62x1073 4.51 x107% 3.06 x10 >
( Crassostrea gigas)
=1 A
5 fERAL Y 3.55x107% 6.10x1077 9.39x107% 9.01 x10~® 5.33x10°% 2.62x107° 4.40 x107° 3.05x10 >
(Ostrea cucullata)
6 k$¢ﬁm 3.08x107% 5.26x1077 5.21 x1077 4.58 x107% 4.59x107% 2.62x107° 3.75x107% 2.98 x10 73
( Crassostrea gigas)
]&ﬁﬂﬁﬁ .0 2.63x107% 3.97x107% 4.91x1077 1.45%x107% 5.12x107% 2.62x107° 3.22x107° 2.93x107°
( Crassostrea rivularis)
3 A 7
8 fEH R L7 2.84x107°% 7.64x1077 2.78 x1077 2.21x1077 4.71x107% 2.62x107> 4.15x107% 3.02x10°
( Ostrea cucullata)
1=1
9 fEriR 7 3.44%x107° 1.30x1077 4.92x107% 6.01 x10™% 4.22x107% 2.62x107° 3.72x107° 2.98 x10 7>
( Ostrea cucullata)
10 ﬁ$#ﬁ% 3.37x107° 4.68x10°% 6.04x1077 1.21x10™% 5.11x107% 2.62x107° 4.08 x107® 3.02 x107>
( Crassostrea gigas)
Nt =
11 (1AL 3.37x107% 3.31x107% 1.37x107% 4.93x107% 5.85x107% 2.62x107° 3.49x107% 2.96 x10 73
( Ostrea cucullata)
=1
12 FEIRALA 5.125x107% 2.04 x1077 1.86x107% 8.81 x10°% 7.01 x107® 2.62x107° 5.50x107° 3.16 x10~°
(Ostrea cucullata)
13 x;#m1m~ 3.16 x107% 2.24 %1077 1.78 x107% 7.78 x107% 4.29x107% 2.62x107° 3.52x107° 2.96 x10 3
( Crassostrea gigas)
14 kqﬁﬁi% 3.62x107° 1.01x1077 7.23x107° 1.17x1077 4.15x107% 2.62x107° 3.89x107® 3.00 x10 7>
( Crassostrea gigas)
15 k?%ﬂim‘ 3.88x107° 2.42x1077 4.78 x107° 1.83x1077 6.27x107% 2.62x107° 4.37x107° 3.04 x107>
( Crassostrea gigas)
b1 =
16 (AL 4.42x107° 2.82x1077 6.66x107% 9.86x107% 5.03x107% 2.62x107° 4.92x107° 3.10x107°
( Ostrea cucullata)
NZPE
16 ,k$¢&% 4.07x107°% 3.80x1077 3.01 x107® 7.28 x10°% 4.13x107% 2.62x107° 4.59x107° 3.07 x10~°
( Crassostrea gigas)
17 Kqﬁﬂ*% 3.51x107% 9.58 x107% 2.13x1077 1.49x1077 5.99x10°% 2.62x107° 4.03x107° 3.01 x10 >
( Crassostrea gigas)
i il :
17 L4 3.79x107% 4.55x10°% 5.99x1077 1.51 x1077 4.85x107% 2.62x107° 4.64 x107® 3.07 x1073
( Ostrea cucullata)
18 x;#m1m~ 3.14x107% 6.93x107% 2.04x1077 7.33x10°% 4.94x107% 2.62x107° 3.53x107° 2.96 x10 3
( Crassostrea gigas)
19 **ﬁﬁﬁ 3.37x107% 1.26 x1077 8.05x107° 2.81 x107% 8.85x107% 2.62x107° 3.62x107% 2.97 x107>
( Crassostrea gigas)
20 *$#H% 3.18x107° 2.60x1077 6.91x107% 2.76 x10™® 5.65x107% 2.62x107° 3.60x107° 2.97 x10 7>
( Crassostrea gigas)
Nt =
21 (IR 4.31x107°% 7.70x107% 2.09x1077 7.26 x10°% 5.30x107% 2.62x107> 4.73x107° 3.09 x10
(Ostrea cucullata)
N7 PE
22 AP 2.52%x107% 1.15x1077 1.00x107% 2.59x107% 6.74x107% 2.62x107° 2.75x107° 2.88 x10 >

( Crassostrea gigas)

SEI(E average  3.44 x107° 2.63x1077 1.55x1077 7.91x107% 5.35x10°% 2.61 x107° 3.99 x107° 3.01 x10 73
T 2T MBUE RS E Ry RE S RAG 0 S35 3 3R FH O (B HBSE s Z3R50" AEUE XU TS %L Ry R &
A HH 119 2238 07 e 21 SR ARSI RR Ay 3143 45 2R

Note; PAHs" and Rq® was the result of calcaulation that the not detected PHAs components adopt zero; PAHs” and Ry’ was the result of

calcaulation that the not detected PHAs components adopt limit of detection
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Fig. 6 The percentage of chemical contaminants

R, in oyster at different sea areas
LB 2. Z5HEOR; 3. 757575 4. T 5. ZHT5E
1. Inorganic arsenic; 2. PCBs; 3. HCB; 4. DDT; 5. PAHs
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(1) R JH 2 B 301 P06 A0 B0 KU 48 B0 AL
Vi g ¥ P R AL 05 P B XIS, 42 1 3 [ B A
MIPREE A BRI 22 5% K oKk F- , L Al g B
R AE AT 45 2 A

(2) 1) B 9 V6 % FE 2k 005 £ P B XL = %2
KR T H A, X W 0] T 4 e B R I R A
Ko FERTIEIN A LA B 4 8 Hh L L Y R ORI
T FHER  5 JO MR X e S50 XURS: i % 5 ik
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Health risk assessment of the cultured oyster along the southern coast of
Fujian province in China

LIU Haixin'*?*, YU Ying"**, XI Yingyu'*”, WANG Lijuan'*’, YANG Miaofeng' >, JIANG Linlin'*"*,
YE Mei'**

(1. Fisheries Research Institute of Fujian, Xiamen 361013, Fujian, China;2. Key Laboraiory of Cultivation and High-value
Utilization of Marine Organisms in Fujian Province, Xiamen 361013, Fujian, China ;3. Fujian Collaborative Innovation Center

Sfor Exploitation and Utilization of Marine Biological Resources, Xiamen 361013, Fujian, China)

Abstract; Oyster is a biological indicator of sea area pollution status, and it can concentrate many kinds of
pollutants in body from habitat environment. To assess oyster health risk, we calculated the margin of
exposure (MOE) and total carcinogenic risk index ( Ry ) of main pollutants including inorganic arsenic,
methylmercury, Pb, Cd, Cu, PAHs, PCBs, HCB and DDT in culture oyster samples collected from the
mariculture zone along the southern coast of Fujian province in China in 2015. The results showed that
pollutants average MOE were between 1. 00 x 10™° = 0. 111, less than 1 and average R,. were between
2.88 x107° =3.16 x10 7, less than the maximum acceptable risk level of 10 . Therefore the health risk of
cultured oyster was acceptable. The health risk values of pollutants were compared and the distribution and
variation features of main food risk factors were discussed. The primary health risk of culture oyster along the
southern coast of Fujian province in China was from heavy metal, the MOE of Cd, Pb and methylmercury were
much higher than other pollutants, and inorganic arsenic contributed to R,. was much greater than other
pollutants. The MOE of PCBs was much higher than the other persistent organic pollutants (POPs) and PCBs
contributed to R, was much greater than the other POPs. So the concentration of Cd, Pb, methylmercury,
inorganic arsenic and PCBs in cultured oyster should be the focus of health risk.

Key words: cultured oyster; health risk assessment; southern coast of Fujian province in China
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